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BACKGROUND OF THE INVENTION 



This invention relates to a video signal receiver for a 
near video-on-demand broadcast system. 

Commonly, video programming has been provided to 
consumers through fundamentally different distribution systems. 
In one, video programs are recorded on individual video cassette 
tapes (or video discs) which are sold or rented to consumers. 
Conveniently, the consumer may view the recorded video program at 
the time of his choosing and may pause (or temporarily halt) 
reproduction of the video program at any time for an arbitrary 
length of time. However, a major disadvantage of this system is 
that the distributor lacks effective control over the 
dissemination of the video cassette tape or disc to other 
consumers by secondary sale of the cassette tape or disc or by 
copying of the video program to another cassette tape. 
Consequently, the distributor is unable to collect a royalty 
payment for each reproduction of the video program. 



television distribution systems, cable operators provide pay-per- 
view services whereby subscribers may order a specific video 
program for viewing at its predetermined broadcast time. 
Typically, the desired program is broadcast one or more times per 
day and in some systems may be broadcast repetitively at 
consecutive intervals. After charging the subscriber a given 



In television transmission systems, such as cable 
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fee, the cable operator activates the subscriber's individually- 
addressable cable decoder box to decode the ordered programming 
for ordinary reception and display. Without the benefit of a 
recording device, the subscriber's viewing of the video program 
is limited to the specific interval during which the program is 
broadcast. All too often, the broadcast schedule for the 
particular program is incompatible with the subscriber's own 
personal schedule. Further, the subscriber is constrained to 
view the entire program during one sitting as there is no 
mechanism for pausing or otherwise interrupting display of the 
video program. Such a feature is needed to facilitate viewing of 
a program in discrete intervals and to accommodate interruptions, 
such as a telephone call, during display of the program. 

Introduction of satellite broadcast digital video 
signal transmission capabilities coupled with efficient data 
compression techniques has enabled the digital transmission of 
several video program signals in the same bandwidth as a single 
broadcast analog video signal. Such technology is incorporated 
into a "near video-on-demand" service, also called a "time 
interval transmitting system," in which a single video program is 
broadcast on multiple channels with a short interval between the 
starting time of each program broadcast. For example, a two-hour 
movie may be broadcast on seven consecutive channels with the 
starting broadcast time of each channel offset by fifteen minutes 
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from that of a neighboring channel, such that the beginning of 
the movie is effectively available on one of the channels once 
every fifteen minutes. Thus, by transmitting the same program at 
predetermined intervals on a plurality of channels, the maximum 
time a subscriber will wait between ordering and viewing a 
prescheduled broadcast video program will be equal to the 
broadcast interval between channels. By definition, this 
broadcast interval is much shorter than the period between 
consecutive broadcasts of a program on a single channel of a pay- 
per-view system. 

Further, a near video-on-demand service can utilize 
other data compression techniques to reduce the time required to 
transmit a video program to a fraction of the actual running time 
of the program. By reducing the transmission time of a program, 
fewer channels can be used to transmit the program at consecutive 
intervals and/or the transmission interval between channels can 
be reduced. 

However, the near video-on-demand system still suffers 
the drawback of not providing a "pause" function which allows the 
viewer to interrupt display of the video program for a period of 
time. As an awkward alternative, it is contemplated that a 
viewer could attempt to manually implement a pause-type function 
after a viewing interruption by scanning other channels carrying 
the program for a segment of the program which the viewer 
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remembers as preceding the interruption. Assuming proper channel 
selection, the amount of program that will necessarily be viewed 
twice (i.e., the overlap) will depend upon the duration of the 
viewing interruption but will not be greater than the interval 
between broadcasts. Clearly, such a solution is less than 
optimal. 

Another deficiency of the near video-on-demand system 
is the variable delay between a subscriber's ordering of a 
program and the availability of that program for viewing. 
Similar to the above, the variable delay will be no greater than 
the broadcast interval. Certainly, the inherent delay makes such 
a system less convenient than a video-on-demand system which 
displays the desired video programming immediately. 

OBJECTS AND SUMMARY OF THE INVENTION 

An object of the present invention is to provide a near 
video-on-demand signal receiver which receives video signals 
from a time interval transmitting system but immediately supplies 
the desired video program for display, much like a video-on- 
demand signal receiver. 

Another object of the present invention is to provide a' 
near video-on-demand signal receiver for selecting from among 
channels carrying a video program at predetermined intervals the 
channel on which a specified segment of the program has already 
been transmitted. 



TJH\450100\3247.APP 



- 4 - 




PATENT 
450100-3247 

Yet another object of the present invention is to 

provide a near video-on-demand signal receiver for buffering the 
display of video signals transmitted by a broadcaster to 
accommodate the viewing schedule of a user. 

Still another object of the present invention is to 
provide a near video-on-demand signal receiver capable of pausing 
the display of a video program transmitted by a broadcaster and 
resuming display of the program from that point without 
additional delay. 

Another object of the present invention is to provide a 
near video-on-demand signal receiver for displaying previews of 
several video programs and immediately displaying one of the 
video programs after selection of the program by a user. 

In accordance with an aspect of the present invention 
a video signal receiver for receiving a plurality of video 
channels simultaneously carrying a single video program, each 
transmission of the program on a channel being offset by an 
interval with respect to the transmission of the program on 
another channel, is provided. The receiver includes a memory 
device for storing video signals and for simultaneously receiving 
video signals for storage and supplying reproduced video signals. 
The receiver further includes a channel selecting device, coupled 
to the memory device, which selects one of the video channels and 
supplies it to the memory device and to a display device. An 
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user input device for receiving commands from a user is included 
along with a control device which receives commands from the user 
input device and generates control signals to control the memory 
device and the channel selecting device. The channel selecting 
device supplies a selected channel of video signals to the 
display device and, in response to a pause command, supplies the 
selected channel to the memory device. The memory device stores 
video signals of the selected channel as a stored segment. In 
response to a resume command, the memory device reproduces the 
video signals of the stored segment. 

The above, and other objects, features and advantages 
of the present invention will become apparent from the following 
detailed description of illustrative embodiments when read in 
conjunction with the accompanying drawings in which the same 
components are identified by the same reference numerals. In the 
drawings, arrows are incorporated into the connections between 
elements to assist in illustrating essential functioning of the 
invention but do not necessarily indicate unidirectional signal 
flow. 

BRIEF DES CRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a near video-on-demand 
signal receiver according to one embodiment of the present 
invention; 
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Figs. 2A and 2B are timing diagrams to which reference 
will be made in explaining one mode of operation of the signal 
receiver of Fig. 1; 

Figs. 3A and 3B are timing diagrams to which reference 
will' be made in explaining another mode of operation of the 
signal receiver of Fig. l; 

Figs. 4A and 4B are timing diagrams to which reference 
will be made in explaining another mode of operation of the 
signal receiver of Fig. l; 

Fig. 5 is a block diagram of a near video-on-demand 
signal receiver according to another embodiment of the present 
invention; 

Figs. 6A-6C are schematic diagrams of tape recording 
formats which are utilized by the signal receiver of Fig. 5; and 

Fig. 7 is a timing diagram to which reference will be 
made in explaining one mode of operation of the signal receiver 
of Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
In Fig. 1, a near video-on-demand signal receiver 
according to the present invention is illustrated. The video 
signal receiver comprises a tuner 101, a demodulator 102, an 
error correction circuit 103, a demultiplexer 104, a switch 105, 
a decoder 108, a user interface 106, a microcomputer 109, a 
program selector 110, and a buffer memory apparatus 12. The 
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receiver receives, decodes, and selectively displays video 
signals supplied by a broadcaster, utilizing buffer memory 
apparatus 12 to store certain portions of one or more video 
programs. By storing a portion of a selected video program, the 
receiver can display the stored portion of the program while 
awaiting or receiving transmission from the broadcaster of a 
subsequent portion of the program. 

Tuner 101 receives input digital video signals, selects 
particular video signals, and supplies the selected signals to 
demodulator 102. Preferably, input digital video signals are 
satellite broadcast digital video signals acquired by a satellite 
antenna (not shown) which is coupled to tuner 101. 
Alternatively, input digital video signals are supplied from any 
of a number of other transmission media, such as a land-based 
broadcast system, a cable television system, a fiber optic 
network or the like. 

Demodulator 102 demodulates the video signals and 
supplies demodulated signals to error correction circuit 103 
which corrects errors introduced during signal transmission. The 
corrected signals are supplied to program selector 110 and to 
demultiplexer 104 which, in response to control signals from 
microcomputer 109, selects one of the corrected signals for 
supply to an input terminal of switch 105. Similar to 
demultiplexer 104, program selector lio selects one of the 
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corrected signals for supply to buffer memory apparatus 12 in 
response to control signals from microcomputer 109. It is 
contemplated that program selector 110 may optionally include a 
separate dedicated control module to reduce the processing load 
on the microcomputer. 

Switch 105, controlled by microcomputer 109 , couples 
one of its two input terminals to its single output terminal 
which is connected to decoder 108. As is well known in the art, 
video signals are commonly compressed or otherwise coded to 
facilitate their transmission through a transmission medium. 
Decoder 108 decodes such coded digital video signals to produce 
uncoded digital signals for display on a video display (not 
shown) . It is preferred that decoder 108 is adapted to decode 
digital video signals encoded in accordance with the Moving 
Picture Image Coding Experts Group (MPEG) standard. 

User interface 106 generates user input signals as a 
function of input supplied by a user through the interface which 
may include a keyboard, a mouse, user-operated switches, or the 
like. The user input signals are supplied to microcomputer 109 
to control its operation. 

Buffer memory apparatus 12 is preferably comprised of a 
hard disk drive system, but alternatively may be replaced with a 
semiconductor memory, a video tape system, a writable optical 
disk, or the like. As illustrated, buffer memory apparatus 12 
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includes a recording processor 13, a playback (or reproducing) 
processor 17, buffer memories 14 and 16, hard disk drive 15, and 
read/write controller 18. Each of recording processor 13, buffer 
memory 14, and disk drive 15 are coupled to and controlled by 
read/write controller 18. Optionally, playback processor 17 and 
buffer memory 16 are similarly interconnected and controlled. 

Preferably, hard disk drive 15 has a conventional 
structure with typical read and write functions. Nonetheless, a 
hard disk or other memory device having the ability to 
simultaneously read and write data (e.g., a hard disk drive with 
separate read and write heads) can be advantageously utilized in 
place of a conventional disk drive to reduce the amount of 
storage capacity required of buffer memories 14 and 16. 

Recording processor 13 converts input video signals, 
supplied through program selector 110, into a suitable data form 
for recording on the hard disk. In a reverse operation, playback 
processor 17 converts data reproduced from hard disk 15 into 
video signals which are supplied to another input terminal of 
switch 105. Buffer memory 14, interposed between recording 
processor 13 and disk drive 15, receives and temporarily stores 
processed data from the processor for supply to the hard disk 
during write operations. Similarly, buffer memory 16, interposed 
between disk drive 15 and playback processor 17, temporarily 
stores reproduced data from the hard disk during read operations 
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for supply to the playback processor. Read/write controller 18 
monitors and manipulates the operation of buffer memories 14 and 
16 and disk drive 15 to read and write data to the disk on a 
time-sharing basis while simultaneously receiving data from and 
supplying data to processors 13 and 17, respectively. 

Microcomputer 109, which may be a conventional 
microprocessor such as that produced by Intel Corporation, or the 
like, receives user input signals from user interface 106 and 
generates control signals to control and synchronize the 
operation of demultiplexer 104, switch 105, program selector 110, 
and read/write controller 18, As will be described in detail 
below, microcomputer 109 manipulates these elements of the - 
receiver to seamlessly receive and process for display a 
transmitted video program and to provide an immediately resumable 
pause function. Microcomputer 109 may monitor the received video 
signals through demultiplexer 104 or program selector 110 or 
through an optional direct connection with error correction 
circuit 103. 

In a first mode of operation, a user enters a request 
into user interface 106 for the reception and display of a 
particular video program. For example, the user may select a 
program from an interactive schedule of programming generated by 
the microcomputer and displayed on a display. User interface 106 
generates user input signals, corresponding to the request, which 
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are supplied to microcomputer 109. Microcomputer 109 controls 
demultiplexer 104 to select the channel which is next to commence 
transmission of the requested program. Since each near video-on- 
demand channel consecutively rebroadcasts the program, the 
channel which is transmitting the hindmost segment of the program 
will usually be the next to commence another transmission of the 
requested program. 

As will be appreciated by one of skill in the art, the 
channel which is next to commence transmission of the requested 
program may be identified by a variety of conventional methods. 
For example, an end-of -program signal inserted into the video 
signals during the hindmost segment of the program may be 
detected by the microcomputer. Alternatively, the microcomputer 
may retrieve and compare a time code indicating the elapsed time 
of the program and embedded in the video signals, to an expected 
running time of the program. It is contemplated that other 
similar methods may be implemented with the microcomputer 109. 

Tuner lOl receives the video signals of one or more 
channels carrying the requested program and supplies the signals 
to demodulator 102. The signals are demodulated by demodulator 
102 and subsequently error corrected by error correction circuit 
103. Demultiplexer 104 supplies video signals of the channel 
next to commence transmission of the requested program to an 
input terminal of switch 105. Microprocessor 105 controls switch 
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105 to route the signals to decoder 108. Decoder 108 decodes the 
signals and supplies the decoded signals to a display device (not 
shown) for ordinary video processing and display to the user. 
Since the requested program is rebroadcast at predetermined 
intervals, as described above, the viewer typically will wait a 
period of time before the requested program can be displayed. 

The pause function of the present invention will be 
explained in conjunction with Figs. 2A and 2B which are 
illustrative timing diagrams of channels in a time interval 
transmitting system. Fig, 2 A illustrates seven channels CH1-CH7 
carrying a particular video program having a duration of two 
hours. The beginning and end of each program transmission is 
indicated by reference letters "a" and "b", respectively, along 
with a subscript identifying the particular broadcast segment. 
Intermediate positions in each program transmission are indicated 
by reference letters "c," "d" and "e," accompanied by a subscript 
identifying the particular broadcast segment. 

As shown, broadcasting of the program commences once 
every seventeen minutes and continues consecutively. Thus, a 
user need wait no more than seventeen minutes for a new broadcast 
of the program to occur. Correspondingly, hard disk drive 15 has 
at least enough storage capacity to store seventeen minutes of 
processed video signals. 
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Fig. 2B is a magnified illustration of a portion of the 
timing diagram of Fig. 2A and, therefore, utilizes a different 
time scale. 

Supposing, for example, that a user requests that the 
program be received and displayed at time T^. As indicated, the 
time Ti is twelve minutes into the transmission of the program on 
CH3 and five minutes prior to commencement ,of transmission of the 
program on CH4 . According to the process described above, the 
receiver receives and processes for display the program which 
starts at time 34 on CH4 . Reception and processing continues 
until the user enters a pause command at time Tj, corresponding 
to time C4, into user interface 106 which relays the command to 
microcomputer 109. 

Microcomputer 109 controls program selector 110 to 
select CH4 for supply to recording processor 13 and causes' 
read/write controller 18 to configure recording processor 13, 
buffer 14, and disk drive 15 to record (write) the video signals 
of CH4 on the disk. During the pause, the video program may 
continue to be displayed, another program may be received and 
displayed, or a pause graphics screen may be generated by the 
microcomputer and displayed. Once the duration of recording 
equals the broadcast interval (e.g., seventeen minutes), 
microcomputer 109 controls read/write controller 18 to cease at a 
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time d4 the recording of video signals from CH4 on the disk (d - 
c = 17 minutes) . 

At a later time T3, the user enters a resume command 
into user interface 106 to end the pause and resume display of 
the -video program. In response to corresponding user input 
signals generated by user interface 106, microcomputer 109 
controls read/write controller 18 to cause hard disk 15 to 
reproduce (read) data for supply to buffer 16. Additionally, 
microcomputer 109 controls switch 105 to couple playback 
processor 17 with decoder 108. Disk drive 15 reproduces from the 
disk data corresponding to that segment of the program recorded 
between times c^ and d4. The reproduced data is converted by 
playback processor 17 into appropriate video signals for supply 
through switch 105 to decoder 108, As described above, decoder 
108 decodes the video signals and outputs the decoded signals for 
further processing, if necessary, and display. 

Simultaneous with the reproduction of the recorded 
video data, microcomputer 109 and/or program selector 110 selects 
among CH1-CH7 the channel which will next transmit that segment 
of the program that occurs (d - a) minutes after commencement of 
the program (e.g., the video signal at or just before position d 
in the program) . As will be appreciated by one of ordinary skill 
in the art, the selection of the proper channel can be achieved 
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by a variety of different methods. Two such methods will be 
described in the following for illustrative purposes. 

According to one method, it is presumed that the video 
signals of each program contain a series of time codes which 
indicate the elapsed running time of the program. At the time 
d4, the microcomputer stores a time code retrieved from the video 
signal at that particular instant. At time T3, microcomputer 109 
scans the video signals of CH1-CH7 for the time code nearest but 
prior to the stored time code. That channel is monitored until a 
time code equal to the stored time code is detected, at which 
time program selector 110 is controlled to supply the channel to 
recording processor 13. 

According to another method, it is presumed that the 
broadcast interval between channels remains a constant value. By 
considering the constant broadcast interval; the number of 
channels carrying the program; the arrangement of broadcast 
intervals among the channels; and times T2, T3, a^, C4 and d4; 
ordinary arithmetic can be used to determine which channel will 
be next to transmit the program segment which occurs (d - a) 
minutes after the beginning of the program. In a similar manner, 
the period of time before which that segment will be transmitted 
also can be determined. Microcomputer 109 makes the necessary 
calculations to determine which channel is next to carry the 
program segment and the length of time before transmission of the 
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segment will occur. At the time when transmission of the segment 
is expected, program selector lio is controlled to supply the 
channel to recording processor 13. 

It is also contemplated that the functioning of the 
microcomputer 109 in each method could be performed instead by 
the program selector 110. Regardless of the method, 
microcomputer 109 controls read/write controller 18 to cause 
recording processor 13, buffer 14, and disk drive 15 to record 
the signals supplied from program selector lie. In the present 
example, CHS is identified as the next channel to transmit the 
program segment of interest and the time dg is identified as the 
time at which CHS will carry the program segment. 

In sum, starting at time T3 the program segment c to d 
is read from the hard disk and displayed. Later, starting at 
time dg, the program segment d to b from CHS is written to the 
hard disk. Once the segment c to d has been read from the disk, 
the disk reads the program segment d to b. Buffers 14 and 16 are 
used to temporarily store data to accommodate the different data 
rates inherent in the reception, storage, and reproduction of the 
video signals. Since the reading of data from and writing of 
data to the disk requires a finite amount of time, buffers 14 and 
16 also temporarily store data to allow time-sharing of the disk- 
drive 15 between the functions of recording and reproducing data. 
In this manner, the receiver seamlessly supplies the program 
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segment c to b for display. Thus, display of a broadcast video 
program can be paused by a viewer and later resumed by the viewer 
without delay. 

As an additional option, when display of the video 
program is resumed after a pause operation, a short segment of 
the program immediately preceding the point at which the pause 
was requested may be first displayed. Display of this short 
segment serves to refresh the viewer's memory of the preceding 
portions of the program. This short segment may be stored in 
buffer 14, buffer 16, on hard disk 15 or in an additional 
"overlap" buffer. As will be appreciated by one of ordinary 
skill in the art, this short segment may be stored simultaneous 
with the segment to be displayed or subsequently specifically 
sought from among other channels carrying the program. 

The simpler situation in which the duration of the 
pause is less than the broadcast interval is explained in 
conjunction with Figs. 3A and 3B. As illustrated, following a 
user request, video signals from CH4 which start at time a4 are 
supplied by the receiver for display. At time T4, the user 
enters a pause command into user interface 106. User interface 
106 generates a corresponding user input signal which is supplied 
to microcomputer 109. Program display is paused, in one of the 
manners described above, at time c^. At that same time, 
microcomputer 109 controls program selector llO to supply the 
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video signals of CH4 to recording processor 13 and controls 
read/write controller 18 to cause these video signals to be 
recorded on hard disk 15 • 

At time T5, the user enters a resume command into user 
interface 106 to end the pause and resume display of the video 
program. As illustrated, the period of the pause (T5 - T4) is 
less than the transmission interval between channels (e.g. - 
a4) . In response to corresponding user input signals generated 
by user interface 106, microcomputer 109 controls read/write 
controller 18 to cause disk drive 15 to reproduce (read) data for 
supply to buffer 16. Additionally, microcomputer 109 controls 
switch 105 to couple playback processor 17 with decoder 108. 
Disk drive 15 reproduces from the disk data corresponding to that 
segment of the program recorded after time C4. The reproduced 
data is converted by playback processor. 17 into appropriate video 
signals for supply through switch 105 to -deeod er 10 5. As 
described above, ^ecoder ' 101? decodes the video signals and 
outputs the decoded signals for further processing, if necessary, 
and display. 

In the meantime, disk drive 15 continues to record 
(write) data corresponding to the video signals received from 
CH4. As a result, display of the video program is resumed from 
position c and continues seamlessly to position b. Thus, buffer 
memory apparatus serves to delay the display of subsequently 
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received program segments in an amount equal to the period of the 
pause. Subsequent additional pause operations are processed in 
the same manner. However, once the sum of the pause periods 
exceeds the storage capacity of the hard disk, the pause 
operation is performed as described with respect to Figs. 2A and 
2B. 

According to another mode of operation of the present 
invention, the near video-on-demand signal receiver pre-stores 
the first segment of a desired video program in the buffer memory 
apparatus. When a user requests reception and display of the 
video program, the pre-recorded segment is immediately reproduced 
and displayed while the receiver scans the channels carrying the 
program for the remaining segment of the program. Once a 
transmission of the remaining segment is found, the corresponding 
video signals are received, stored, reproduced, and displayed in 
the manner described above to seamlessly present the entire video 
program to the user. 

As will be appreciated, pre-storage of the first 
segment of a video program may be accomplished by a variety of 
different methods. For example, the microcomputer may 
automatically initiate recording of the program segment from a 
broadcast signal at a predetermined time. Alternatively, the 
first segment may be supplied to the buffer memory apparatus 12 
via a discrete memory device, such as a cartridge, which is 



TJH\450100\3247.APP 



- 20 - 



PATENT 
450100-3247 

removably coupled to the device. As another alternative, a user 

might direct that one or more initial segments of different 
programs be prerecorded in anticipation of viewing one of those 
programs at a later date. Regardless of the exact method 
utilized, it should be noted that the duration of the prerecorded 
segment should be at least as long as the broadcasting interval 
between channels carrying the program in the time interval 
transmitting system. 

The provision of a video program immediately upon 
request by a user with the near video-on-demand receiver of Fig. 
1 will be described with reference to Figs. 4A and 4B. The 
following explanation assumes that the first segment of the video 
program, a to e, has been pre-stored in hard disk 15. At time 
Tg, a user requests, through user interface 106, the reception 
and display of a particular video program. User interface 106 
generates user input signals, corresponding to the request, which 
are supplied to microcomputer 109. Microcomputer 109 controls 
switch 105 to couple playback processor 17 with decoder 108 and 
controls read/write controller 18 to cause disk drive 15 to 
reproduce the prerecorded program segment. As described above, 
the reproduced data is buffered, converted, processed, and 
displayed to the user. 

At the same time, microcomputer 109 and/or program 
selector 110 selects among CH1-CH7 for the channel which will 
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next transmit that segment of the program that occurs ^e - a) 
minutes after commencement of the program. Exemplary selection 
methods have been described in the preceding. As illustrated, 
CH3 is the next channel to transmit the program segment which 
starts at position e. At time e3, program selector 110 is 
controlled to supply video signals carried on CHS to the 
recording processor 13. In response to control signals from 
microcomputer 109, read/write controller 18 causes disk drive 15 
to record (write) the input video signals. 

Nonetheless, analogous to the operations described 
above, disk drive 15 continues by reproducing stored video 
signals while recording video signals received from CH3 . Once 
the pre-stored video signals have been reproduced, the disk drive 
reproduces the stored data corresponding to the video signals 
received from CH3 . Thus, a seamless display of the entire video 
program is produced without delay. 

In an alternate mode of operation, the hard disk 15 is 
pre-stored with a number of preview clips of programming 
available from the near video-on-demand signal provider. The 
user accesses these preview clips by entering a corresponding 
command into the user interface 106 which causes microcomputer 
109 simply to initiate the reproduction of the data stored on the 
hard disk. As described above, the preview clips are reproduced 
and displayed to the user. 
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A second embodiment of the near video-on-demand 
receiver according to the present invention is illustrated in 
Fig, 5- The receiver of the second embodiment includes many of 
the elements of the receiver of Fig. l as previously described, 
and -further includes switches 20 and 21, program selectors 23 and 
25, and digital video tape recorder (VTR) 30. Each of these 
additional elements is coupled to and controlled by a 
microcomputer 26. Unless otherwise indicated, each element of 
the receiver coupled to microcomputer 2 6 is independently 
controlled by the microcomputer. Tuner 101, demodulator 102, 
error correction circuit 103, demultiplexer 104, user interface 
106, decoder 108, and buffer memory apparatus 12 are configured 
and operate substantially as previously described above. 

VTR 30 is preferably comprised of a digital video tape 
recording and reproducing system, but alternatively may be 
replaced with a semiconductor memory, a disk drive system, a 
writable optical disk, or the like. As illustrated, VTR 30 
includes a recording processor 31, a playback (or reproducing) 
processor 34, a digital video tape recording/reproducing device 
33 and read/write controller 35. Recording processor 31 converts 
input video signals, supplied through program selector 25, into a 
suitable data form for recording on a video tape. In a reverse 
operation, playback processor 34 converts data reproduced from 
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the video tape into video signals for supply to program selector 
23, 

Device 33 is coupled to and controlled by read/write 
controller 35. Preferably, device 33 has a conventional 
structure with typical recording and reproducing functions. 
Read/write controller 35 monitors and controls the operation of 
device 33 to record data on and reproduce data from the tape. 
Further, controller 35 receives commands from microcomputer 26 
regarding the recording and reproduction of data and may 
optionally provide status information to the microcomputer 
regarding the operation of VTR 30. 

One input terminal of switch 20 is coupled to the 
output of playback processor 17 while the other input terminal is 
coupled to the output of program selector 23. The output 
terminal of switch 2 0 is coupled to an input terminal of switch 
105. One input terminal of switch 21 is coupled to the output of 
program selector 110 while the other input terminal is coupled to 
the output of program selector 23. The output terminal of switch 
21 is coupled to the input of recording processor 13. 

Program selector 23, in response to control signals 
from microcomputer 26, selects one set of reproduced signals 
supplied by playback processor 34 for supply to switches 20 and 
21. Program selector 110 and program selector 25, in response to 
control signals from microcomputer 26, select one channel of 
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corrected signals supplied by error correction circuit 103 for 

supply to switch 21 and recording processor 31, respectively. 

At a predetermined time, or at a time derived from a 
broadcasting schedule transmitted by a broadcaster, microcomputer 
26 controls program selector 25 to select a channel carrying 
preview information from among the corrected signals supplied by 
error correction circuit 103 for supply to recording processor 
31. Microcomputer 26 additionally controls read/write .controller 
35 to write processed signals corresponding to the preview 
information to the video storage tape. Preferably, the preview 
information comprises a series of previews of available 
programming and a first segment of each program. In a system 
that allows a user to select programming after viewing the 
preview or the like, the length of each first segment should be 
at least as long as the interval between transmissions of that 
particular program by the time interval transmitting system. In 
contrast, in a system that displays the series of previews after 
selection of the program has been made or the like, the length of 
each first segment should be at least as long as the difference 
between the transmission interval between transmissions of the 
program and the length of the series of previews. 

Thereafter, microcomputer 26 controls switch 21 to 
couple program selector 23 with recording processor 13 and VTR 30 
is directed to reproduce the stored previews of available video 
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programs. Buffer memory apparatus 12 is configured to receive 
and record the stored previews supplied through program selector 
23 by VTR 30. 

At a later time, a user enters into user interface 106 
a pr-eview command. Interface 106 supplies corresponding user 
input signals to microcomputer 26 which issues control signals to 
buffer memory apparatus 12, in particular read/write controller 
18, to reproduce the stored preview information. Switch 20 is 
controlled to couple the output of playback processor 17 with an 
input terminal of switch 105 and switch 105 is controlled to 
couple switch 20 with decoder 108. In this manner, the previews 
stored on hard disk is are supplied to decoder 108 for decoding 
and subsequent display to the user. 

Prior to or during display of the previews, or at a 
later time, the user enters into user interface 106 a select 
command to select one of the previewed programs for display. 
Interface 106 supplies corresponding user input signals to 
microcomputer 26 which issues control signals to VTR 30, in 
particular read/write controller 35, to reproduce the stored 
segments of video programming. Program selector 23 is controlled 
to select and supply to switch 20 the reproduced video signals 
corresponding to the particular video program selected by the 
user. Switch 20 is controlled to couple the output of program 
selector 23 with an input terminal of switch 105 and switch 105 
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is controlled to couple switch 20 with decoder 108. In this 
manner, the first segment of the desired program stored on the 
video tape of device 3 3 is supplied to decoder 108 for decoding 
and subsequent display to the user. 

At the same time, similar to the operation described 
above with respect to the resume command operation of 
microcomputer 109, microcomputer 26 and/or program selector 110 
selects from the available channels the channel which will next 
carry the remaining portion of the desired program or, 
equivalently, the endmost video signal of the first segment of 
the desired program. Program selector 110 is controlled to 
select and supply this channel to the input terminal of switch 
21. Switch 21 is controlled to couple program selector 110 with 
recording processor 13. Microcomputer 26 controls read/write 
controller 18 to cause recording processor 13, buffer 14, and 
disk drive 15 to record the signals supplied from program 
selector 110. 

Once VTR 3 0 has completed reproducing the first segment 
of the desired program, switch 20 is controlled to once again 
couple playback processor 17 with an input terminal of switch 
105. Apparatus 12 is controlled to commence reproduction of the 
remaining portion of the desired program for supply to decoder 
108 through switches 20 and 105. As before, apparatus 12 
continues to receive, store and reproduce video signals of the 
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desired program on a time-sharing basis until the entire program 
has been reproduced for display. As a result, the desired 
program is displayed in its entirety to the user in a seamless 
fashion and without delay. 

A preferred format for the video tape of device 33 is 
illustrated in Figs. 6A-6C. Reference made in the figures and in 
the following description to specific storage capacities are for 
illustrative purposes only and are not intended to limit the 
invention. Additionally, as will be appreciated by one of 
ordinary skill in the art, other conventional tape format schemes 
may be implemented to achieve storage of the preview information. 
In Fig. 6A, the video tape is divided into three segments LI, L2, 
and L3. Segment LI is preferably long enough to store twenty 
minutes of seven channels of video programming (e.g., seven 
twenty-minute segments of programming multiplexed together on a. 
twenty-minute segment of tape) . Segments L2 and L3 are extra 
storage space and may be used for storing received video signals, 
storing additional preview information, supplementing the storage 
capacity of apparatus 12, or like functioning where additional 
video signal storage is needed. It is contemplated that segments 
LI, L2 and L3 may be recorded upon and reproduced from at 
different data rates to accommodate, for example, a slow rate of 
incoming data. Exemplary techniques for recording such data are 
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described in copending U.S. Patent applications Ser. Nos. 
08/379,620 and 08/358,880. 

A preferred format for segment LI is illustrated in 
Fig. 6B. Segment LI is divided into two segments Lll and L12. 
Segment Lll is preferably long enough to store three minutes of 
seven channels of video programming while segments L12 stores the 
remaining 17 minutes of programming. The previews of programs 
No. 1-7, PRV1-PRV7, are stored in the Lll segment of the tape 
while the first or top segment of each program, PRG1-PRG7, is 
stored in segment L12. Preferably, it is segment Lll that is 
initially transferred to the apparatus 12 for display to the user 
upon receipt of the preview command. 

A preferred tape format for segment LI is illustrated 
in Fig. 6C which depicts a multi-track format. One track of the 
tape is divided into seven tape segments, labeled CH1-CH7, which 
each contains the corresponding preview and program segment for 
that channel, e.g. CHI contains PRVl and PRGl, CH2 contains PRV2 
and PRG2, etc. The format scheme is particularly useful where 
the data reproduction rate of the VTR is much (e.g. seven times) 
faster than the rate of the preview and program data. 

Fig. 7 is a tape position vs. time graph summarizing 
the preferred positioning of the video tape in VTR 30 during the 
operation of the receiver of Fig. 5. At time T7, the 
microcomputer 26 is in a standby mode, awaiting the transmission 
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time of the preview information, and the tape is rewound to its 
beginning (top). At time T8, the microcomputer causes program 
selector 24 to select and VTR 30 to begin recording the preview 
information. During period l, the previews are recorded in 
segment Lll while the first segments of the video programs are 
recorded in the remainder of segment LI. At time T9, the 
recording of preview information is complete and the tape is 
rewound to its beginning during period 2. 

At time TIO, the tape is completely rewound and 
microcomputer 26 configures VTR 30 and buffer memory apparatus 12 
for the transfer of the previews from VTR 3 0 to apparatus 12. 
During period 3, the previews stored by VTR 30 are reproduced and 
then recorded on the hard disk by apparatus 12. At the end of 
period 3, the tape remains at the end of segment Lll which is 
also the beginning of segment L12. 

At time T12, the user enters a preview command which 
results in the reproduction of the stored previews by apparatus 
12 during period 4. At time T13, the user requests viewing of a 
desired program with a select command. At that time, and 
throughout period 5, VTR 3 0 reproduces the first segments of the 
video programs recorded on the tape. Program selector 23 selects 
and supplies the first segment of the requested program for 
display to the user. At that same time, microcomputer 26 
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coordinates the reception and recording of the remainder of the 

desired program by apparatus 12. 

At time T14, VTR 3 0 has completed reproduction of the 
first segment of the desired program and apparatus 12 begins to 
reproduce the remainder of the program. Until the end of the 
program is displayed, apparatus 12 continues by reproducing 
stored portions of the program and by receiving and recording 
subsequent portions of the program for later reproduction. 

It is to be noted that the embodiment of Fig. 5 is also 
suited to implement the pause and resume functions previously 
described with respect to Fig. 1. in particular, if a pause 
command is received during the reproduction of a first segment of 
the program from VTR 30, operation of the VTR is paused according 
to conventional techniques. Apparatus 12 proceeds to receive and 
record a subsequent portion of the video program for a period 
approximately equal to the transmission interval. When the 
resume command is entered, the VTR resumes reproduction of the 
recorded first segment and apparatus 12 continues operation in a 
manner analogous to that described with respect to Figs. 2A-2B 
and 3A-3B, as appropriate. 

In the event that the pause command and the resume 
command are entered during the reproduction of the video program 
from apparatus 12, operation proceeds as described in Figs. 2A-2B 
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and 3A-3B, depending on the length of the pause and the amount of 
buffering stqrage being provided by hard disk 15. 

Although illustrative embodiments of the present 
invention and modifications thereof have been described in detail 
herein, it is to be understood that this invention is not limited 
to these precise embodiments and modifications, and that other 
modifications and variations may be effected therein by one 
skilled in the art without departing from the scope and spirit of 
the invention as defined by the appended claims. 
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